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- Bioassay. Any procedure used to determine the nature, activity, location or retention of
radionuclides in the body by direct (in vivo) measurement or by in vitro analysis of material
excreted or otherwise removed from the body. 4
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Cesium found in child urine tests

Citizens' groups urge government to carry out thorough checks on all Fukushima Prefecture
kids
Cesium-134 and cesium-137 were detected in the urine samples of all 10 children aged between 6 and 16 who participated in the survey.

The largest amount of cesium-134, which has a hul/ Ilf of two years, was 1.13 becquerels per lm' r, found in the urine of an 8-year-old
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Table 2.1. Decay and radiological characteristics for common fission and activation product radionuclides.
Nuclide Halflife*™ Gamma Type Inhalation Gose 1 Intake equivalent to E
coefficient™® 1 1 mSv acute™ [l
Energy® Emission (mSv Bg™') 1 whole-body exposure |
(keV) probability™ | Bg H
() ! !
Ny 2,602 y 5110 179.8 ¥ 20 x 105 1 50x 100 1
127454 99.94 H i
"Cr 27705 4 520,08 9.87 F 8.0 x 10 | 3.3 x 107 H
M 341078 1 29x10° !
S 36 x10°% 2.8 x 107 ]
2iMn 31215 d 834.85 99.98 P 11x 10 | 9.1 x 10° H
M 12 x10-° 1 8.3 x 10° !
“Fe 44,503 d 192.35 3.08 r 3.0 x10°% 1 3.3 X 10° !
1099.25 565 M 3.2% 107 | 81%10° 1§
1291.60 43.2 i H
*Co 271.83d 122,06 85.60 M 3.9 x 1077 : 2.8 X 1¢° :
136.47 10.68 8 6.0x 107" 1.7 X 1¢° ]
%Co 52712y 1173.24 99.90 M 71%10° | 14%x10° |
1332.60 99.98 8 1.7 % 10°¢ : 5.9 x 104 :
&Zn 24394 d 1116.55 50.60 8 28x10°¢ 3.6 X 107 :
1 1327 h 156.97 83.3 F L1X 107 |} 91X 10F 4
=] 54.391 d 35.49 6.65 F 7.3x10° |} 1.4 X 10° H
i 80207 d 364.48 81.7 ¥ 1.1 % 10-° : 91 x 10* :
" 0s 30,13 ¥ 661.66 85.00 F 8.7 X 10-¢ : 15 x 10* :
“"\Wahl {2000). }
*For 5 wm activity median aerodynamic d1ar~eter {AMAD) {IAEA, 1996b, 1999a; ICRP, 1997x). Not considering the
@A gingle intake d to ceour instant 3 loss of exhalation.
*These rates, expressed as approximate half-times, and Type M: 10% absorbed with a half-time of 10 min and
the corresponding amounts of material deposited in each 90% absorbed with a half-time of 140 d. Type S: 0.1%
vegion that reach body fluids can be summarised as fol- absorhed with a half-time of 10 min and 99.9% with a
lows. Type F: 100% absorbed with a half-time of 10 min. half-time of 7000 d (ICRP, 1994).
ICRU Report 69 (2003) 25
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Figure 5.3: Bottle phantom (70-kg-configuration) in the WBC

Kovtun et al. Radiat. Prot. Dosim. 89 (2000)
Lars Hegenbart, Doctor thesis (2009)
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i Certificate File Editor — JNC Phantom 2006 Feb20.CTF = )] |

File Options Help

Title: IJNC Phantom 1 Feb 2006 20
Quantity. | 1 unifs) Assaydate: | 2006/02/20 at | 0:00:00

~Line
Nucide |  Bal133 Half-Life: 1067 &Y €D
CH CM

Energy: I 81 keV Uncertainty: +/- | 1

Emission Rate: I 8230.00 gps or aps per unit quantity :
Rate Uncertainty: +/- l 500 % V' Use for Calit | |[ ‘

[ 2w | Change | Delete |

Nuclide Energy (ke¥) Rate ZUncert

*

* P 5. G0(

* 302.850 “ y

* Ba-133 356.020 15000.00 5.00 10.57 ¢

* Ba-133 383.850 2150.00 5.00 10.57 ¥

* Cs-137 661.600 27200.00 5.00 30.07 ¥ ;l
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Abstract
BABYSCAN, a whole body counter for small children with a detection limit
R | & A2 = & for 1¥7Cs of better than 50 Ba/body. was developed. and the first unit has been
=3 installed at a hospital in Fukushima, to help families with small children who
R JERR B K a na - -
& are very much concerned about internal exposures. The design principles,
implementation details and the initial operating experience are described.

Keywords: Fukushima Dai-ichi accident, radioactive caesium, whole-body
counting, radiological protection
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Note

Jun Takada.*

Abstract—Measurements of *’Cs body burden were carried
out in 1991-1996 for children residing in the western part of

Masaharu Hoshi.* Yuri O. Konstantinov.*' Tatiana Y. Evdeeva.’
Alexandr S. Aksenov.: Natalya V. Koulikova.! Hitoshi Sato.! Toshihiro Takatsui.?
Satoru Endo.* Yoshisada Shibata.?

Health

Key words: children; ©*’Cs; Chernobyl; whole body counting

RADIOCESIUM IN CHILDREN RESIDING IN THE WESTERN
DISTRICTS OF THE BRYANSK OBLAST FROM 1991-1996

Phys. 79(2):182-186; 2000

Andrey I. Kovalev.?

and Shunichi Yamashita®

Radiation dose to the whole body

Assuming that the dose distribution would follow the
distribution of individual SA values, internal doses to the whole
body from ingested '¥’Cs were evaluated based on the effective
dose coefficient 2.5 X 1073 mSyv er Bq kg~! derived from
ICRP Publication 67 (ICRP 1993). The mean value of annual
internal dose averaged for the whole set of 26,029 measure-
ments is 0.21 mSv, and the median of individual dose distri-
bution is 0.12 mSv y~!. For 543 cases (2% of the total sample)
the annual dose exceeded 1 mSv, the ICRP dose limit for the
general public. For 6 cases the annual dose is in excess of 5
mSv y~! with the highest individual value being 9 mSyv in the
year 1994, for a 7-y-old girl. These values pertain to the
western part of Bryansk Oblast during 1991-1996, ie., 5 to
10 y after the Chernobyl accident.
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137Cs 23.0 Bq 18.7 Bq 29.6 Bq 52.8 Bq 116 Bq 142 Bq

REE I ERBOELHICHALVONAMIRDI7ZUMLDEE
(nominal mass, ORNL/TM-8381/V1)

1R SmR 107% R 157% R

9.8 kg 19 kg 32 kg 55 kg

B
70 kg

3vyAR

3.4 kg

Bz (E, BACsDTEHIE (142 Bq) £ ADIKETO kg TE|BE=2.03 Ba/kg
1B 1BqiERLI-IGE D CsDEMRE (L
=365 Bqly X 1.4E-08 Sv/Bq = 5.11E-06 Svly

5.11E-06 Sv/y+2.03 Bg/kg=2.52E-06 (Svly)/(Bg/kg)~2.5E-03 (mSv/y)/(Ba/kg)
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